Effect of scavengers of active oxygen species and pretreatment with acetyl-salicylic acid on the injury to cultured endothelial cells by thrombin-stimulated platelets.
Thrombin-stimulated human platelets adhere to and injure cultured human endothelial cells. We hypothesize that generation of active oxygen species by the stimulated platelets are involved in the injury. To confirm this, catalase [final concentration (8.25 micrograms/ml)], superoxide dismutase (SOD) (10 micrograms/ml), of D-mannitol (9 mg/ml) were added to the cell culture medium before the experiments. Platelet suspension (200,000/microliters) and thrombin (4 U/ml) were added and the culture dishes shaken for 15 min at room temperature. In separate experiments the endothelial cells were pretreated with acetylsalicylic acid (0.05, 0.1, or 0.5 mM) to test whether the arachidonic acid metabolism of the endothelial cells is involved in the injury process. In preliminary experiments we were able to confirm that platelets, when stimulated by thrombin, produce chemiluminescence which was suppressed by mannitol but not by catalase or SOD. The degree of injury to cultured endothelial cells by thrombin-stimulated platelets, as measured by release of 51Cr from prelabeled endothelial cells, was reduced significantly with the presence of mannitol, but only moderately when catalase or SOD had been added. Morphometric quantification based on scanning electron micrographs of the endothelial cells after exposure to thrombin-stimulated platelets in the presence of catalase or mannitol showed a reduced number of injured cells. Pretreatment of the endothelial cells with acetylsalicylic acid did not cause any significant change in the degree of endothelial cell injury as measured by the 51Cr release. It is concluded that active oxygen species, in particular hydroxyl radicals, may be generated during thrombin stimulation of platelets and cause injury to the endothelial cells.